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0.10 < Θ < 0.30
0.30 < Θ < 10
Θ > 10
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E 6 10 GeV
E 6 100 GeV
E 6 500 GeV
E 6 1 TeV









































E > 10 GeV
E > 100 GeV
E > 500 GeV
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Power law, power index=2
1 TeV < Eγ < 100 TeV





















Power law, power index=2
1 TeV < Eγ < 100 TeV
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Power index = 1.5





































Power index = 1.5
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Power law, power index=2






























































































ux 10 TeV100 TeV
500 TeV
Power law, power index=2
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power index = 1.5


















power index = 2.0
power index = 2.5
power index = 1.5
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power index = 2.5
power index = 2.0
power index = 1.5
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power index = 2.5
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E2 = 10 TeV
E2 = 100 TeV
E2 = 500 TeV
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E2 = 10 TeV
E2 = 100 TeV
E2 = 500 TeV
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¯¨0F?OD+#%!z©"WRV&' "   &ﬁ-%	0 +  ﬂ#'& #' ) #'  ﬃ

&






























































     





















































































       
    	 .
        	     +V

























































































0 0.02 0.04 0.06 0.08 0.1
10
-2





























































4  (1	%0 
 







# "& " ﬂ#

" %+4 ﬃ   $$ 0'& 	













#'   ﬂ#

" + "4 ﬃ    $ 0'& 	 ﬂ
	& -	ﬂ
 ﬂ	  " ﬁ14
 O^   	

     
 G  $:ﬁ*ﬁ*u   ﬃ ﬁ 
Ł<²Ł<H y ! 	 H £ j¡:l¥
+/,/.d0$24657."8:9<;=,?>@9BADC
« E
















q§&1E3`1&12 +S)%!=;%`S!$# w ^1·1·"V/e¬B:&19H"!=B>EF0F2"! k









  	  ﬀ 
)

















E "!ygjuvif-]L_B"!,EF9 D:9H!,B>0F2A)%:039 ;=&1EF;,D"ER&()%03LO2M&(#%!4"#%!,9H!=2S)%!,B>0F2E¨&
K
E3!.©"WRV=^_WE "!,#%!











































































(   	  .
              Ox













































Primack et al., 2000
Malkan & Stecker, 2001
Kneiske et al., 2002
¯¨0F?OD+#%!A©"W±^1· " 
 ﬁ-%	0 %+  ﬂ#'&#' ) # "&  1
	

































































































































     
Malkan & Stecker, 2001
Primack et al., 2000
Kneiske et al., 2002



















¯¨0F?OD+#%!'©"W ^+V!"   	#'	0'
   &ﬂ#  %$  ﬃ

































































L1)%AZ[p&(2:B«[p&(#%!B"0ﬂl!$#%!=2S)=WpE "! +}« - Nt#%LO-ﬁ)%"!
G


















































&(9]9H"Lnm<20F2¯P03?"W©"W ^S¹}W E :039]B"03#%!,;,)%EJ@~& ﬂX!,;$)%98)%"!
(   	  .
              O°












































Malkan & Stecker, 2001
Primack et al., 2000
Kneiske et al., 2002
¯¨0F?OD+#%!©"W ^O^ "      
























     
+-,/.d0$2465<.d8S97;1,?>@9 ADC
« E









































 	   
)
	$# # &,	ﬂ 		%&
)














(   	  .
              S¹



















Malkan & Stecker, 2001
Primack et al., 2000
Kneiske et al., 2002






































Malkan & Stecker, 2001
Primack et al., 2000
Kneiske et al., 2002




















Malkan & Stecker, 2001
Primack et al., 2000
Kneiske et al., 2002
0 0.02 0.04 0.06 0.08 0.1
10
-2


































Malkan & Stecker, 2001
Primack et al., 2000
Kneiske et al., 2002




















Malkan & Stecker, 2001
Primack et al., 2000
Kneiske et al., 2002
0 0.02 0.04 0.06 0.08 0.1
10
-2


































Malkan & Stecker, 2001
Primack et al., 2000



































     


































¯P03?OD+#%!C©+W±^(© "   













   ﬂ0'& 	 &# +"# /-
	$0  ﬂ#






































Primack et al., 2000
Kneiske et al., 2002
¯P03?OD+#%!>©"W±^O°"  1	
)
	# "  	- "    
  











(   	  .
               
Primack et al., 2000
Kneiske et al., 2002



















¯P0F?OD+#%!'©"W ^' "  	# 	0' &ﬁ-%	0 0
)
#'&#   ﬂ# &#'
)







































Primack et al., 2000





















    ﬃ

#'&	0
	 *&	 " 	"















 1·   	

     





















Primack et al., 2000
Kneiske et al., 2002





























Primack et al., 2000
































# " 4   










































































































































 O^   	.












e ﬂ   V]E¥!,Y










-]L}B:!,EF9LON6)%:!gjuvie¬E303`S!  2"!=039G`S!<!,)¢&1E®W w ^1·O·S^ k &(2/!$µ_)%!,2:B"!,B8)7&103E:Nt#%LO- )%"! 4U&(03#¢:&1EFL




















































































































































































9H!$#HoS!$#z9H!,!=9jB"0 ﬂX!$#%!,2})¢6&(EFLy9H03ª=!,9 w &12"B/)%}D"9
L12:!';=&12>L
K
)7&1032M0F2"N²L(#%-/&()%0FL12ML12>)%"!Qgji  &()To1&(#%03LOD"9Tm &=oS!,EF!,2"?1)%"9,W
[  [ $E  
ﬀﬁﬀ e¬[ 3E
k









EF!]°_WFV!"  ,& "ﬂ +"	  	  %+   
$
  ,-& ﬂ#'+  +	ﬂ	  
%$ +    
$   #    4 
 
4'63	ﬂ    






















































 B"!=?(#%!=!   qC4l;   B"!,?1#%!,!   qC4l; 
V=· Vnx_W(  Vn°O^ Vnx_W( Vn°1x
x1·  _W#  V=·}¹  }W±^ V=·+V
V=·O· ©"W#' °1· ©+W(' °1·
x1·O· V1W © Vn° V1W( O° ^+V
°1·O· ·+W±°  '}W±x V1W±^' Vnx
V=·O·O· ·+W ©}x ° ·_W(' '
E&
K
EF!.°_W ^ "  	#  	0' 	+
)

















 	ﬂ1 +%# - #'
 
- #'



































 (©   	.





!& E¥!,Y ?S&1-]-/&M9HLOD+#%;=!/9H0F2";,! w &19{4"#%!=B"03;,)%!,Bc0F2c)%"!
NR#7&1-]!8mzL1#H`§9G@+2";7+#%L1)H#%LO2a9H!=E3NtIgjLO-Q4:)%L12c9H;=!,2:&(#%0FL  g






























uv2	¯¨0F?"W¥°}WRV w )%"!Q46&103#.:&1E3L +_[- &12"B	&12"?OD"ER&(#.B"0F9G)H#%0
K
D")%03LO2	0F94:EFL()H)%!=Br)%L1?O!,)%"!$#
m<0J)% )%:!r9H!,2"9H03)%03o_03)v@ E30F-]0J)   L126·1· *LON'&s2"!,µ})5?O!,2:!$#7&()%03LO2fu

gRE &(#H#7&=@ w 9HD";&19
ZyW [<W +6W +6W w &(2:B.B"!=-8LO2"9G)H#7&()%!=9X)%6&d)&z46&103#¥6&(EFLT-]03?OS)
K
!B:!$)%!,;,)%!,B'&(#%LOD"2"B'ZQV,©}^!' 	©S^  w
03N)%"!'?O&1-]-/&8E3D"-]0F2"LO9H0J)v@>0F9{V,· F ﬀ !$#%?
J 9TL1#<"03?O"!,#=W2:NtL1#H)%D"2:&()%!=EJ@ w )%"!.?S&1-]-]&]E3D"I
HESS sensitivity









































¯P03?OD+#%!C°_WFV!"  (	0   	   	#',	0  


















-,&&# # #  "4

# +""




# "   +"	 	 %+ 














































































































































































































 '   	.




























e¬?S&(-]-/&y4::L()%LO2>&12"B 8;: k D"2S)%0FEl)%"!*D+4:9H;n&()H)%!$#%!,BA46"L1)%L12:9 )H#7&,oS!=EUoS!$#H@AN²&(#TNt#%L1- )%"!
L
K
























































































































































































¯:L1#Q)%:!4lLnmz!$#]ER&,m 9HLOD+#%;,!59G)%D:B+@ w )%"!A;=D+)%Lﬃﬂ !,2:!$#%?O03!=9QD"9H!,B032¸)%"!5;,D+#H#%!=2S)
mzL(#H`>&(#%!*)%"!.9%&1-8!{&19T0325)%:!*-]LO2"L_!,2:!$#%?O!$)%0F;.9G)%D"B+@Am<"0F;7M&(#%!.[
$
 V=· w V,·O·









)%"!	gjqri*WﬀE "!C4:"L1)%LO2 032"B:03;=!,9D"9H!=B 0F2\)%"!C9G)%D:B+@e  V





T14 >,/.10324 i 9m>qA@MO;d24
V
Y
RdMU0$M?864 A$9  4Ki /C 0@4cid>@T"9 ﬃ<A
r W;E "!/#%!=B"9H"0FNR)%9
D"9H!,B	032r)%"!Q9G)%D"B"@r&(#%! r  ·

·Sx(© w ·+WFVn^ CV8&12"Ba^_W&E "!yb:µ_!=B	|SD6&(2})%0J)%0F!,9.&(#%!
&/-]LO2"L_!,2:!$#%?O!$)%0F;5e¬[ E







































































































































&(9<ZyW [TW +6W +6W"m &19<B"039H;=D"9H9H!,BW
     	.
   	    
 
      
	 
 
     
 ¤  









































































































































































V=·1· ..  3 




























































































































S  ,,$ﬁI&3*>,'+*>&  BIQRﬁIST*ﬃ>[I #-!+*B,ﬃ













































































































































































































039z)%"!.9HL(I¦;n&1E3EF!,B>;,L_L1#%B"0F2:&()%!*B"0F9G)7&(2:;,!1W LnmpEF!$)TD"9 ;=LO2"9H03B:!$# )%:!9H0F-84:E3!=9G)


































































































































































































































V=·O^ ..  3 


























      
   	
 
Y 
   	
























 &  -&&#'+ ﬁ#'$&  +
)
& /  ﬂ1ﬂ# -%#'




   ﬂ#  
	%
)
  	-4   ﬂ#(	+	 	0'& &































V=·(© .    1 3   



























































































¯P03?OD+#%!8i*W ^ "  ,   




#' 	ﬂ  
 #'+"ﬂ 4




# "&	 &"ﬂ1#' -&*4
       
   	
    
   	
































































































































































































































































0 0.02 0.04 0.06 0.08 0.1 0.12 0.14
x 10 -3




















0 0.02 0.04 0.06 0.08 0.1 0.12 0.14
x 10 -3




















# "  -	&    %+%#'-#' 	 
+"	  	 & 
#   :9  6  8;  	  $	ﬂ  :9 
 





 #'10 ( 	ﬂ1#'+" 	0 &ﬁ-%#"0 "4
Oo
"	#ﬁQ'31"1"H	# ]')}@6&fO(G#( ﬀﬃ#"O~H~J# -&",'"ﬀﬃ-W"
"	'
LAﬁﬃ Mﬀ'"ﬀﬃ#6M>j#B"	<[="~H~$J#A-."'" ﬀ-Mﬀ"ﬀ#
















f,Pﬀ- fJE6&f sﬃs 0  7N6&fJy
 ].- 7E6 Nf 0jy s  967
]')@6&f'p 23# #'+		%&	/  	#'	0' 	+ ) 0(	 ﬂ# &#' ) #'1 	0'#ﬂ























f,Pﬀ-  f,}ﬀ- =6 s   0e=6 s  s E6    s 0e=6
Y
7
 fﬃ}.- =6 s f47 0e=6zy 7 E6   s f 0e=6
Y
 
 f Pﬀ- 0"f'6&f4 =f f'6 ' 7 0e=6 s  s yE6 s y=f











 f ].- =6
Y
f s yN6&f,ﬃ 0e=6 s  =6
YYﬃY

















































































































































 s 0e=6&f  y






7 0e=6&f  s
 f ].- E6
Y
9y E6   =6&f 7 0e=6&f 7
Y


















6z  f,}.- E6
Y
y 0e=6 ﬃ 7 =6 y  0e=6&f   s
 f, }.- E6&f =f E6&f ﬃy =6 yEfﬃf 0e=6&f  '










































































































6   f }.-
YY










































































 0e=6    =6 y
s
 0eE6&f47 































 f Pﬀ- =6f  
Y
6zy=f4  0e=6z 7 7 0eE6z   

#	 ﬀﬃ<w6  f,}.- =6ﬃy  f6zyﬃyﬃy =6zﬃﬃ 0eE6z9y7
 f,}ﬀ- f6fJy f6   =f 0e=6&fJ' =6
s
 





































	       	  	 	ﬀ  ﬁ	ﬀ	  





































































4ﬀ	4h4 1",# ﬀ9ﬀ,; "














































































































































V"ﬀﬃ#	&##( @6 ! 6
u
ﬀﬃ"ﬀﬃ-j6 n '0b3L 
"ﬀﬃ#ﬀﬃ8LBIS	*"
	 'ﬁﬃ	#ﬁ V"ﬀﬃ"	4@m1"# ﬀﬃﬀJ; ",,
4ﬀG6 ? E89;%@"<  L+J <= 1 @ F3C
s  Np
Y














































)4 ﬀEﬁ"ﬀﬃ%#( 3(	&'"	ﬀﬃ# o,(!#( ":-.ﬀ" '"	ﬀﬃ# ﬀﬃ-S	* ﬀ6 ﬁﬃﬂ9C
s
Y




























































































6 "O6D@mE%( ﬀ9ﬀ,;B18w6>j# 	R6 -R6 ﬀ9ﬀ)G#" "L=#C](	"ﬀ,C%$ A&WFU@' L&(







f" )H6@mﬀﬃ3 '#N"m1Db6 "|[N
",HL=#43"ﬀ'















6 @mﬀ"#	/ w6  ﬀ"	4, LE", ﬀﬃ- " {g6 "O666





"ﬀ 	ﬁﬃ#,#9 #( Gﬀﬃ	#9 "J( -.%#41"	ﬀﬃ#6 9

Pp $-$JIOIOI<6 	0














 6  Aﬃ










  	ﬀ    ffJy

@mﬀE4   g65@mﬀE44,ﬀﬃ#	w6T>j#  }6
u
6  ="#ﬀJ;GC],(	"ﬀ',C 1J AI@  A @BA

$ A&WFU@  L






6 	<'%  b6 +5	*" "































































































6.6 }ﬀﬃ%(#( g6 N43(,64	jLRﬀ-"O%#	;ﬃ"
"ﬀn	ﬁﬃ=02#"ﬁL



























" #ﬂ1:b6 h"	"( " 










































{ 	Qf" 26 g6={n%















































62 6q{}	6>j# 1J AI@	














1- Lﬀ1 @ F372) EC  'Ep&f =y=Cqf  E6

{}ﬀ3ﬃ 	R6{}ﬀ"#6 1/; @ =,) L7@ =  )ﬀ! 1=AM<;A.) L;5 F%<3) J H)L Lﬂ<>F  @ =,) 5L#!







.9 7 +`6 .96 2ﬀﬃ#9"4J'"ﬀ!",ﬀ'
L #( 341"	4ﬃ6 ) : 1J A H+1=C












LM(%4ﬀﬃ%(6ﬁﬃﬂ9CW 7Ep sﬃs   yNC]f 7E6

 ﬃ9y 	R6  #ﬁﬃ%*LN#6 1- L7@&)' <>J#; @ < ;9J&)WLK   )B@ <>J#; A+ J L7K+F LM<>FUA3A+ A )
L <>J A$=BFU@BLA





























































'"ﬀ#	# #( {g6.6- ﬀﬃﬀGC9,(	"ﬀ'"C F HM=' .) J H
























































)]ﬀﬃ# 7 26 6






























	ﬀ9ﬃCﬃ(	"ﬀ"C1 1! 1/;9J E )#A+ L";  < 
#
 F E ) J# )1Cﬁﬃ   Wf,9NC]f E6
 	
 







































2ﬀ 7 ~D6 2ﬀ
"	



































2 ! 7  ~D6-R6   # 2%


























' 7ﬃy .6 -R6
	














































































 Aﬃﬀ9 AM<=! L <>J*ﬀ1Aﬂ@ C
YﬃY
fp      77ECPf 7 N6






;=	ﬃC(.6 W6  `%ﬀE4 ﬀGC#( .6"S6 g6 	Q10





'"ﬀﬃ#	&#B#({g6:.6 - ﬀﬃﬀGC(	*"ﬀ"C  F H+=  .) J H 6 L DL!





























%	##Rw6 	n"41"	ﬀﬃ# ﬀﬃ-ﬁ9' ?3L=8IS	" "  yﬃ }.- -&"ﬀﬃ
2' ﬀ'"	&#=f6ﬁﬃﬂ9C
s







  )]~m=f"+@6  #%,C
u
6  O'



































%  ﬂ5ﬀ1=C s Np 7 * 7  NCPf   N6

 !   7  6 "S6 ]%=
















































































6 ﬃ( 	&V" ﬀ=	b6 E'"%=3'"(:W'	
0bﬀ"ﬀﬃ#4,
4,(,Sﬀﬃ#h	
ﬀ
"ﬀ'	4<)W'4 ﬀE0
ﬁ"ﬀﬃ%#(:ﬀ"ﬀﬃ#6(ﬁﬃﬂ9CWyﬃyﬃNp  7 * 7
Y
Cqf 77N6
